The structure of the anthracycline antibiotic iremycin isolated from Streptomyces violaceus subspecies irenryceticus has been elucidated as 10-(ce-L-rhodosaminyl)-T-rhodomyeinone (I) on the basis of spectroscopic analyses and chemical reactions.
(Ia) with methanolic hydrogen chloride, which is readily soluble in methanol and water. On acid hydrolysis (0.1 N HCl) iremycin yields a red aglycone and one sugar component. The aglycone (II) was identified by comparision of its UV/VIS, IR, CD and mass spectra with those of 7--rhodomycinonel 4-6). The sugar is levorotatory and its Rf value corresponds to that of rhodosamine.
Acetylation of iremycin afforded a tetraacetate (Ib) (M+, m/z 695, C38H41NO13).
The 1H-NMR, 13C-NMR and the mass spectra demonstrated that iremycin consists of one mole each of rhodosamine and ; -rhodomycinone. Generally, anthracyclines cannot be analysed by conventional mass spectrometric analysis due to their extremely low volatility. In most cases the electron impact mass spectra of these compounds fail to show molecular ions. In contrast, the mass spectrum of iremycin (Fig. 1) shows a relatively intense molecular ion peak and a number of intense and characteristic fragments of the aglycone and sugar moiety, respectively.
The main fragmentation pathways and the elemental composition of the major fragment ions, derived from metastable ion and high resolution measurements are presented in As both the iremycin and ~-rhodomycinone show very similar electronic absorption, the sugar moiety is obviously attached to one of the alcoholic hydroxyl groups, and since iremycin forms only a tetra-acetate (Ib) and not a penta-acetate, the tertiary alcoholic group at C-9 must be intact.
Comparison of 13C-NMR spectra of iremycin and ~--rhodomycinone (II) ( Table 1) These facts indicate that the sugar is attached to C-10.
The CD spectrum of the aglycone (II) is identical with that of 1-rhodomycinone5) demonstrating the same configuration at the chiral centers C-9 (R) and C-10 (R). That there is no change in stereochemistry at C-10 of iremycin during hydrolysis follows from a comparison of the CD spectra of iremycin and its aglycone (II). It follows from all the data presented that iremycin (
Iremycin is probably identical with 1•-rhodomycin I described by BROCK- The mass spectra were recorded on a JEOL JMS-D 100 spectrometer (75 eV, temperature of ion source 200°C, temperature of direct inlet system 150 200°C, high resolution measurements were performed using the peak matching technique with PFK as standard). Metastable spectra were recorded on a Varian MAT-311 spectrometer using the DADI technique. The isolation of the anthracycline was followed by TLC. Samples were applied to layers of silica gel (Silufol, Kavalier, Czechoslovakia) and developed with S1, chloroform -methanol -acetic acid -water (80: 20: 14: 6 by volume). For TLC of the sugar S2, n-butanol -acetic acid -water (4: 1 : 1 by volume) was used. After development the plates were air dried and sprayed with 0.93 % o-phthalic acid and 1.66% aniline in water saturated n-butanol and then heated at 110°C to examine color development of sugar.
Iremycin (I) Broth (6 liters) at harvest (pH 7.8) was filtered. The red pigments in the mycelium were extracted sequentially with methanol (0.7 liters) and with methanol -chloroform (1 : 1 by volume, 0.7 liters). The combined methanol-chloroform extracts were concentrated under reduced pressure up to the water phase and reextracted with chloroform. The red pigments in the culture filtrate were extracted with chloroform (0.6 liters). The chloroform extracts were combined, dried over NaSO4 and evaporated to give an oily mixture of red pigments. The oil was dissolved in a small volume of methanolchloroform (1 : 1 by volume) and the solution was applied to a column of Sephadex LH-20 (80 x 3 cm) packed in methanol. The column was developed with methanol (300 ml) followed by methanolchloroform (1 : 1 by volume) and fractions of 20 ml were collected. The fractions 8-15 containing iremycin were combined and evaporated to give a residue (220 nig). The crude iremycin was purified by column chromatography (1.5 x 40 cm) using chloroform -acetone -methanol (80: 20: 6 by volume) on NaHCO3-buffered silica gel and fractions of 10 ml were collected. The fractions 8 -14 were combined, evaporated and the residue was dissolved in chloroform. After washing with water the chloroform solution was dried over Na2SO4. Evaporation of the solution and recrystallization of the residue from methanol gave 120 mg of pure iremycin.
Iremycin is a red crystalline compound, m.p. 212-214"C, Rf 0. Hydrochloride of Iremycin (Ia) Iremycin (264 mg) was dissolved in dry methylene chloride (20 nil), 0.2 N methanolic hydrogen chloride (2.5 ml) was added to the solution followed by ether (80 ml). 270 .0496. In the filtrate from the hydrolysate a sugar corresponding to rhodosamine was detected at Rf 0.15 on TLC. The filtrate was decolorized with active charcoal, adjusted to pH 5.5 with Amberlite IR-4B (CO3 form) resin and evaporated under reduced pressure to yield an oily residue (6 mg).
[a]20D-36' (c 0.5, water).
